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Relation between the Pollution Level of the Atmosphere and that of the
Soil in the Vicinity of Roads

Jin-Ha Lee*, Gi-Hark Park®™ and Young-Do Jeoung**

Abstract

To investigate the relationship between the atmospheric poliution level and the pollution level
of soil adjacent to the roadside in Suwon suspended particles and soil samples were collected
in August to October 1993, and analyzed by AAS and ICP.

The Ca, K, Mg concentration in atmosphere were observed as high level and assumed that it
was effected by the acid-rain originated from the erosion of concreate vicinity to the roadside,
and the Pb, Zn concentration were higher at outer area than that of central area. Hazardous
heavy metal (Cu, Pb, Zn) concentrations in soil were observed as high level at ali sampling sites.

The relationship between the heavy metal concentrations in the atmosphere and those in the
soil were analyzed, by using the correlation coefficient value(r) and the result was appeared
similarly. And this study indicated that the atmospheric poliution affect the level of the soil
pollution adjacent to the road side.
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Table 1. Samping site

Central area Sub-urban area Outer area

South gate Jangan Gu office Suwon LC
Woncheon Dong Gi Gi De hill
Seryu Dong Gosek

North gate
City Terminal

DongSuwon cross road Sedun Dong DeHwang Kyo Dong
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Table 2. Concentrations of cations pollutants in suspended particulate(T.S.P)in Suwon Atmosphere.

(ng/m*)

S.gate D.SuWon N. gate Terminal Seryu Jangan GuWoncheon Soedun  IC.  Gi Gi De Dehwang Gosek

3%

s
As 8.60 2900 15.90 1740 2760
Ca 782400 853290 853290 884530  8300.40
Cd 040 160 1.30 100 150
Co 0.70 130 0.60 190 120
Cr 21.70 3020 1850 2760 22.70
Cu 100.00 105.10 74.20 89.90 94.90
Fe 280530 298500 182280 204540  2707.20
Hg 2890 39.50 33.70 4060 2170

K 183480 260670 183080 215680  1982.20
Mg 349200 490380 354870  4337.90 348450

4340 27.10 2150 2170 410 27.00
947800 777700 917180 854250 421510 777200
220 1.80 2.10 1.30 .20 090
140 1.00 100 140 0.09 090
1840 30.70 1220 29.60 13.10 2090
108.10 66.70 70.00 99.10 3950  166.10
332150 125220 320720 218930 1367.10  2314.20
3450 3440 20.80 21.70 35.60 17.80
203820 198250 214570 217200 100100 1923.00
409770 353500 396320 4150.10 174950  3554.60

Mn 8880 12750 7600 9360 11600 12750 9990 13750 9370 4170 11630

Mo 870 730 960 070 890 100 360 500 860 200 470

Pb 670 31010 9330 7730 33100 32920 17390 10720 11240 6230 6660

In 3330 72310 42880 34850 54240 62580 37250 5520 40L50 21650 77500
TSHyg/m®)

TSP 233.82 46329 29375 24256 39128

43319 22002 42076 29156 207.73 73755
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Table 3. The concentration of pollutants and
dust concentration in Suwon atmos-

phere.
(ng/m®)

Sampling site  Central area Sub-urban area  Outer-area
Dust Conc. 308.36 310.39 4144

Ca 8433.78 8433.70 7425.30

K 2119.77 1967.70 181040

Mg 4070.60 363740 3354.35

Fe 2414.63 22420 226945

Table 4. Vehicle speed

Sampling site Central area Sub-urban area Outer-area
Km/hr 29 50 65
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Fig. 1. Vehicle mass for vehlcle-mode.
Table 5. The concentration of pollutants in soil.
(mg/g)
stes bouth gate Dong SuWon North gate Terminal  Seryu Jangan Gu Woncheon  Soedun Intelr Change GiGiDe Dehwang Gosek
elemen (High Way)
As 0079 0.35 0.106 0.182 0.36 0.199 0.52 0.39 024 0.15 0002 029
Ca 317.00 31750 315500 31150 29750 31650 31700 31550 31650  317.00 31650 31550
Cd 0016 0.06 0.018 0.032 0.12 0.023 0.19 0.03 0.30 0.021 0021 003
Co 133 0.28 158 217 142 143 130 150 1.04 135 120 156
Cr 142 0.07 161 120 0.08 146 0.62 126 097 043 265 161
Cu 16.00 2444 20.15 1855 2178 1240 28.10 26.65 12.55 24.10 135 2410
Fe 99.00 142.00 9700  177.00 98.50 91.00 4235 219.00 9450 22800 20050 33110
Hg 0073 0.127 0.074 0.095 0.073 0.074 0.044 0.088 0.03¢4 0.042 0067  0.089
K 270.00 106.00 159.40 92.00 9900 19200 25350  314.00 12700 19450 20600 161.60
Mg 427.00 215.00 33350 18400 16550 38450 33500 42800  560.00 36550 41000 449.00
Mn 168.00 77.50 17350 15200 67.00 18200 15350  179.00 14100 15150 18850 185.00
Mo 0.14 0.03 0.16 0.18 0.05 0.15 0.07 0.18 0.14 0.09 0.4 009
Pb 1490 1756 13.10 18.60 8.65 383 1.60 268 1.68 443 339 640
In 69.80 196 9.04 2210 474 19.50 17.05 207 1495 2110 1745 2110
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Table 6. Correlation Coefficients between the Heavy Metal conc. in ambient air

As Ca Cd Co Ce Cu Fe Hg K Mg Mn Mo Pb In
As 10 0655 0862 0600 0029 0462 0583 —004 0707 0601 0845 —0120 0798 0771
Ca 10 0623 0632 0263 0401 0591 —0103 0842 0865 06396 0161 0300 0458
Cd 10 0616 —0057 0129 0526 0081 0667 0538 0817 0083 . 0587 0607
Co 10 0391 0403 0452 0331 0786 0756 0671 —0052 0399 04M
Cr 10 0247 —0142 0291 0475 0509 0053 0218 0068 —0059
Cu 10 0448 —0361 0488 0461 0540 0153 0627 073
Fe 10 —0158 0640 0563 078 0191 0500 0637
Hg 10 0130 0144 —0.160 -0209 -0.042 -—0197
K 10 0974 0823 0207 049 0644
Mg L0 0710 0162 0360 0545
Mn 10 0114 0686 0833
Mo 10 0056 0147
Pb 10 0845
Zn 10
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Table 7. Correlation Coefficients among the Heavy Metal conc. in Soil.

Fe Hg K Mg Mn Mo Pb  Zn

As Ca Cd Co Cr Cu
As 10 065 0862 0596 0029 0462
Ca L0 06223 0631 0263 0401
Cd 10 0615 -—-0056  0.129
Co 10 0391 0403
Cr 10 0247
Cu 1.0
Fe
Hg
K
Mg
Mn
Mo
Pb
In

0583 —0044 0707 0600 0845 -—0120 0798 0771
0591 —0.203 0842 0865 0696 0161 0300 0458
0526 0081 0667 0539 0817 0089 0587 0607
0453 0331 0785 0756 0671 —0052 0400 0454
—0.142 0291 0475 0509 0053 0218 0068 —0059
0449 —0361 0488 0461 0540 0153 0627 0734
10 —0158 0638 0563 0785 0191 0500 0637
10 0129 0144 -0160 —0210 —0.042 —0198

10 0974 0823 0207 04% 0644

10 0710 0162 0360 0545

Lo 0114 0686 0833

10 0056  0.147

10 0845

10

Table 8. Correlation coefficient between the Heavy Metal. conc. in soil and those in atmosphere.

Soil

HM. Conc. in Soil.

Cu Fe Hg K Mg Mn Mo Pb 7n

Atmos
element  As Ca Cd Co Cr
As 0912 -0121 0589 —0215 —0682
Ca 0430 -0075 0438 0053 -0715
Cd 0730 —0255 069 —0216 —0.690
HM. Co 0434 —0247 0248 0143 -0681
Conc. Cr 009 —0017 -0547 0027 —0432
in Cu 0330 -0043 -0044 0029 -0346
Ambient Fe 0400 -0078 0689 -—0427 —0631
air. Hg 0070 0031 —0262 —0041 -0.061

K 052 -0011 0330 -0277 —0850
Mg 0403 0055 0241 -0192 —0787
Mn 0680 —0155 0671 —0311 -0728
Mo —0287 -0225 —-0146 —0289 -0359
Pb 0830 -0357 0279 -0328 -0589
In 0627 —0084 0412 —0385 -053

0117 -0130 —0099 -0041 -0130 -0421 -0542 —0039 -0.380
0350 —0382 -0111 —0223 -0.188 —0362 —0.191 0251 -0.081
0576 —0.256 -0203 -0122 —0.127 -05% -0373 0037 —0450
0577 0055 0097 —0317 —0487 —0492 -—0282 0506 —0095
0424 0211 0834 0151 —0416 —0206 —0065 0457 0343
0517 0375 0219 —015%6 -—0104 —0142 -0516 0500 0.154
0.161 —0451 —0208 -0278 —0070 -0571 —0625 0197 Q14
0264 —0183 0429 0005 —0598 —019%5 0067 0056 —0028
0553 —0M5 0205 —0271 —0320 —0587 —0448 0440 —0.021
0453 —0154 0232 —0327 0346 —0505 —0346 0445 —0.009
0494 -00% -0021 -0248 —0049 —0571 —0527 0289 —0.118
0068 —0088 0030 —015%6 —-0092 —0392 -0316 0550 0140
0719 0057 024 -—0164 -0350 —0565 —0801 0212 —032%
0577 0148 0192 —0348 -0105 —0471 -0700 0338 -0277
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